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EXOSYM: A program for “enhancing” results visualization.
Introduction:

 A program calledEXOSYM has been written to help analysts produce more real
looking visualizations of analysis results and models.EXOSYM reads as input a three
dimensional finite element mesh or results file in EXODUS [1] format and will mirror
geometry and results about the specified coordinate planes. An example may ma
more clear.

Assume that you are analyzing a spherical object that, due to the symmetry of the
requires that only 1 octant of the sphere be analyzed to fully capture the response
object. However, to fully explain the problem that was analyzed, it is much easier to
the response of the entire sphere. Previously, your only two alternatives were to:

• mesh and analyze the entire object which increases the memory and analysis ti
a factor of eight, or

• mesh and analyze one octant of the object and try to explain to your “audience”
the response you are showing actually models the entire object and they just ha
“imagine” that the body appears in all of the octants.

Although the second alternative is not that bad and many of our customers unde
symmetry planes,EXOSYM gives you a relatively painless method to increase the rea
of your analyses.

Execution:
EXOSYM is installed in the SEACAS [2] system and is executed similar to any of the o
translator programs:

exosym -transform= octant_spec-Material= mat_offset input_file output_file

where,input_file is the input exodus file,output_file is the translated output exodus file,
octant_spec is an 8 character string which specifies how the translation is to be perfor
andmat_offset is the increment that will be added to each input material ID for each
replicated output material ID.   Each character position inoctant_spec corresponds to an
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octant in the three-dimensional coordinate space. The origin of the space is assume
at X=Y=Z=0.0. Table 1 describes the numbering of the octants. Each character posit

the string can be either an ‘X’, a ‘1’, or a ‘0’. The ‘X’ signifies that the original body lie
in that octant. A ‘1’ signifies that the body will be replicated into that particular octant 
a ‘0’ signifies that the body will not be replicated into that particular octant. Only one
may appear in theoctant_spec string. A few examples will hopefully clarify this:

• -transform=X0101010 -- Original body in octant 1, replicate to octants 3, 5, and 
• -transform=X1000000 -- Original body in octant 1, replicate to octant 2. This is

simply a mirroring about the Y-Z coordinate plane.
• -transform=0001000X -- Original body in octant 8, replicate to octant 4. This is

simply a mirroring about the X-Y coordinate plane.

Note that the octant notation is simply a means of specifying mirroring about
combination of the coordinate planes. Your original object does not have to lie entir
a single octant to useEXOSYM. In fact, for man cases the original body may lie in 4 octa
and you simply want it replicated into the other 4 octants.

Table 1 can also be used to determine the transformations that will be applied to the o
body to replicate it into the selected octant(s) by simply multiplying the original row by
selected row. For example, for the case-transform=0001000X, multiply the values in row
8 (+1, -1, -1) by the values in row 4 (+1, -1, +1) to get (+1, +1, -1). This means tha
transformation will be performed by negating all Z-coordinate values and simply cop
the other coordinate values.

EXOSYM essentially replicates the input geometry the requested number of times w
joining the created bodies to the original body. Therefore, each generated elemen
must have a unique material ID.EXOSYM increments each input material ID by th
mat_offset value specified by the-Material  option. This number may take som

Table 1: Description of EXOSYM Octants

Octant X Coord Y Coord Z Coord

1 positive positive positive

2 negative positive positive

3 negative negative positive

4 positive negative positive

5 positive positive negative

6 negative positive negative

7 negative negative negative

8 positive negative negative
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experimentation to determine since, for example, for a 8 material input file that is repli
into 8 octants, each of the 64 final element blocks must have a different material ID.

Nodal Results Transformation:
EXOSYMassumes that the nodal results variables are in groups of three, each mem
the group corresponding to the X, Y, and Z component of the variable vector. The fir
group of three is assumed to be the nodal displacements. If the number of nodal var
is not a multiple of three,EXOSYM will issue a fatal error message and stop. Variables 
transformed in the same way that the nodal coordinates are transformed. For examp
the transformation is such that the X- and Z-coordinates are negated, then the first an
nodal variable in each variable vector group will also be negated. Simply put, if the X
coordinate is negated, thenDISPLX, VELX, andACCLX will also be negated.

Element Results Transformation:
This version of EXOSYM simply copies all of the input element variables to the outp
element variables. This is clearly not the correct thing to do for tensor variables such
stress and strain, but it works for scalar variables such as von Mises stress, temperatu
equivalent plastic strain.

This limitation is planned to be removed in a future version ofEXOSYM.

Limitations:
• Only three-dimensional exodus files are supported1.
• Nodal results are assumed to be vectors with three components corresponding 

three coordinate directions.
• Tensor Element quantities arenot translated correctly.
• Element blocks are created with new material IDs rather than joining the created

blocks to the original blocks.
• All transformations occur about coordinate planes centered on the X, Y, or Z ax

There is no way to specify both an offset and a mirroring.2

• This is a new code that is likely to have some bugs.  Proceed with caution.
• EXOSYM appends its program name and QA string to the QA records in the outp

EXODUS file.3

Example:
The following figure shows the result of a simple execution ofEXOSYM. The input mesh
is simply a 27-element cube in octant 5.  The command line used to create the outpu
is: exosym -transform=0101X010 input.g output.g

1. The BLOT view command can be used to do a similar function for two-dimensional exodus files
2. This capability will be added to the next version if there is sufficient need. I have the method fo
implementing this designed.
3.  This is a limitation only if you are trying to impress someone with the size of the calculation yo
performed since they will be able to see that EXOSYM did something to the mesh.
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Figure 1. Example EXOSYM Output
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